Frozen sections are used widely in pathology and dermatopathology to provide a quick diagnosis for a variety of lesions. Some previous studies recommended using frozen sections for histologic differentiation between nevus and malignant melanoma (MM). 1 However, the method of freezing and cryostat cutting results in slides of a lower technical quality than those from formalin-fixed, paraffin-embedded tissue. Therefore, it may be more difficult to evaluate morphologic detail in frozen sections. Mainly for that reason, although several authors have advocated the use of frozen sections for the diagnosis of pigmented lesions, including lentigo maligna, 2-4 other authors have discouraged that method. 5, 6 In addition to the technical problems associated with freezing, the evaluation of frozen sections to determine surgical margin status in pigmented lesions of the head and neck is complicated because of the presence of scattered atypical melanocytes, secondary to actinic damage. Analysis of sections cut perpendicular to the surgical margin permits examination of any possible lesion in the center of the specimen and its relation to the surgical margin. In contrast, in en face sections (ie, sections cut parallel to the surgical margin), the detection of an isolated, atypical melanocyte may represent either lentigo maligna at the margin or just a background of sun-damaged skin.
A b s t r a c t
To assess the diagnostic accuracy of margin evaluation of melanocytic lesions using en face frozen sections compared with standard paraffin-embedded sections, we studied 2 sets of lesions in which en face frozen sections were used for analysis of surgical margins (13 Frozen sections are used widely in pathology and dermatopathology to provide a quick diagnosis for a variety of lesions. Some previous studies recommended using frozen sections for histologic differentiation between nevus and malignant melanoma (MM). 1 However, the method of freezing and cryostat cutting results in slides of a lower technical quality than those from formalin-fixed, paraffin-embedded tissue. Therefore, it may be more difficult to evaluate morphologic detail in frozen sections. Mainly for that reason, although several authors have advocated the use of frozen sections for the diagnosis of pigmented lesions, including lentigo maligna, [2] [3] [4] other authors have discouraged that method. 5, 6 In addition to the technical problems associated with freezing, the evaluation of frozen sections to determine surgical margin status in pigmented lesions of the head and neck is complicated because of the presence of scattered atypical melanocytes, secondary to actinic damage. Analysis of sections cut perpendicular to the surgical margin permits examination of any possible lesion in the center of the specimen and its relation to the surgical margin. In contrast, in en face sections (ie, sections cut parallel to the surgical margin), the detection of an isolated, atypical melanocyte may represent either lentigo maligna at the margin or just a background of sun-damaged skin.
We assess the diagnostic accuracy of margin evaluation of melanocytic lesions using frozen sections cut en face compared with using paraffin-embedded material.
Anderson Cancer Center, Houston, in which en face frozen sections had been used to examine the surgical margins. The specimens included MM (n = 13) and nonmelanocytic lesions (NMLs; n = 10) ❚Table 1❚. Technical quality of the slides was not a criterion for selection, in order to use a sample representative of frozen-section slides routinely performed in our laboratory ❚Image 1❚. All frozen blocks were thawed, routinely processed in paraffin, and stained with H&E. An assistant randomly coded all slides (frozen and paraffin-embedded sections). The code was not broken until after examination of all the slides.
The slides were reviewed by 15 dermatopathologists (V.G.P., Z.B.A., R.L.B., P.H.D., R.E., L.F., J.G., M.G.H., M.E.M., M.W.P., M.S.R., J.A.R., M.A.S., M.J.T., and C.R.S.) who have a special interest in pigmented lesions; all are members of the North American Melanoma Pathology Study Group. Each dermatopathologist indicated whether she or he routinely performed frozen sections. The panelists independently examined all cases without knowledge of clinical histories or previous diagnoses. The panelists did not know which paraffin sections corresponded to the frozen sections and did not know whether the specimen contained MM or NML. There was no discussion of diagnostic criteria before or after the examination of the slides. Margin status was categorized as positive, negative, or indeterminate.
The statistical analysis was performed by one of us (M.M.J., a biostatistician). A simple κ statistic, a measure of agreement, was computed for each dermatopathologist and for each case. Ninety-five percent confidence intervals for κ were computed. The null hypothesis of zero agreement (κ = 0) was tested against the 1-sided alternative hypothesis that the agreement is better than chance agreement. In addition, the hypothesis of equal κ coefficients for all 15 pathologists was tested. The κ coefficients and 95% confidence intervals for κ were computed for pathologists' experience level with frozen-section methods. The expected results were as follows: If there is complete agreement between the 2 frozen-section and permanent-section findings, then κ = +1. If observed agreement is greater than or equal to chance agreement, then κ = 0 or more. For most purposes, values of κ greater than 0.75 represent excellent agreement beyond chance values, between 0.40 and 0.74 represent fair to good agreement, and values below 0.40 represent poor agreement. 7 All analyses were performed using SAS software (SAS Institute, Cary, NC) at a significance level of P less than .05.
Results
Two cases (1 MM and 1 NML) were excluded from the study because epidermis was not available in the permanent sections. Therefore, 330 diagnoses were possible (22 cases × 15 dermatopathologists). Discrepancies in diagnoses between frozen and permanent sections were analyzed by case ❚Table 2❚ and by dermatopathologist ❚Table 3❚. There were 132 discrepancies (40.0%), 66 for MM cases (mean per case, 6) and 66 for NML (mean per case, 6). From this total of 132 discrepancies, in 80 instances the dermatopathologist classified margin status as indeterminate in either frozen or paraffin sections. In 9 instances (6.8%), there was a change from positive margin in the frozen section to negative in the permanent section. In 43 instances (32.6%), the diagnosis was changed from negative in the frozen section to positive in the permanent section.
For NML, a majority of dermatopathologists correctly interpreted the sections as not containing MM. This resulted in slightly better agreement between frozen-and permanentsection diagnoses for the NML than for the MM cases (κ = 0.38 and κ = 0.13, respectively).
The differences between dermatopathologists who routinely studied frozen sections (mean, 9.3 discrepancies) and those who did not (mean, 8.4 discrepancies) were not statistically significant (P = .91). Still, agreement among dermatopathologists from the former group was slightly better (κ = 0.34) than among dermatopathologists from the latter (κ = 0.26).
Discussion
Several authors, mostly dermatologists who perform Mohs surgery, have advocated the use of frozen sections for analyzing melanocytic lesions. 3 using frozen sections is the ability to provide a quick diagnosis of the margin status, thus permitting completion of surgery on the same day. However, the quality of the sections usually is lower than that obtained with routinely processed, formalinfixed tissue; therefore, the use of frozen sections has been discouraged by other authors. surgical margin. Both methods have advantages and disadvantages. En face sectioning may be the more common method, for both dermatopathologists and Mohs surgeons. En face sectioning permits the examination of the entire margin with a relatively low number of sections. However, sometimes it is difficult with en face sectioning to obtain a smooth, complete slice of tissue. Then, the incomplete section results in areas of the margin not available for evaluation. Also, en face sectioning does not permit the determination of the distance between the tumor and the margin; even if the margin is negative, the tumor may be just a few micrometers away (this statement may not apply to some Mohs surgery specimens because the surgeon can grossly measure the distance between one layer and the next). Finally, when dealing with melanocytic lesions of the head and neck, the identification of single, scattered melanocytes at an en face margin may represent lentigo maligna MM or sun-damaged skin with atypical melanocytes.
Perpendicular sections permit examining the morphologic features of the tumor, if present, in the frozen material and determining whether it extends to the margin and, if not, determining the distance from the tumor to the margin. Since this method permits direct comparison of the tumor and possible adjacent sun-damaged skin on the same slide, it may be particularly suitable for melanocytic lesions arising in sundamaged skin. A drawback of the method of perpendicular sections is that the entire margin is not examined. Most pathologists and dermatopathologists will "breadloaf" the tissue in approximately 1-to 2-mm-thick slices; therefore, the margins in a portion of the specimen will not be examined unless the tissue block is cut through.
In the present study, we compared the degree of correlation of en face and permanent sections in cases of MM and NML when examined by dermatopathologists. We included NML because occasionally both MM and NML may be present in the same specimen; therefore, even if the original lesion being reexcised was a carcinoma, MM may be present in the reexcision specimen. This actually happened in 2 of the blocks selected for the present study.
Previous studies have analyzed the accuracy of frozen sections. [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] Fixation and processing likely affect the final size of the tissue for melanocytic lesions; in 1 series, Breslow thicknesses were at least 0.1 to 0.4 mm thinner in the frozen sections than in the paraffin-embedded sections, 27 although another study reported no significant differences. 28 Owing to these conflicting results and because Breslow thickness is still the most important prognostic factor for primary MM, the use of frozen sections should be discouraged for analyzing specimens that possibly contain MM. 29 In 1 series, 30 the authors recommended examining permanent sections and performing an immunohistochemical study with HMB45 to improve the detection of lentigo maligna at en face margins. Another study recommended the use of double-blade knives to obtain en face permanent sections. 31 In our study, there was a general lack of agreement among dermatopathologists regarding correlation of frozenand paraffin-section diagnoses (overall κ = 0.29; SE = 0.0375; range, -0.1282 to 0.6615). This discrepancy may be due to several factors. For changes in diagnosis from a negative to a positive margin (43 events), it is possible that MM cells were not present at the actual frozen-section margin but were present only after cutting deeper in the block to obtain permanent sections. Regardless, even though the actual margin was negative, the distance to the tumor (within micrometers) may be insufficient for adequate control of recurrence. Therefore, this relatively high number of discrepancies from a negative to a positive margin seems to support the current policy in most laboratories for processing the frozen-section material for routine histology and performing a diagnosis on that material as a quality control procedure.
Discrepancies involving the diagnosis of "indeterminate" on frozen sections and either positive or negative on permanent sections (53 events) may have been related to artifacts in the frozen section (eg, cautery, folding) or to how comfortable the dermatopathologist was in examining frozen sections. According to the participants, the slides provided were of standard quality. Also, we did not see any significant differences between dermatopathologists classifying themselves as "confident" on frozen sections and those who did not. A possible explanation is that the dermatopathologists in this study did not have the "pressure" of clinicians actually requesting them to evaluate the specimens while the patient is waiting under anesthesia.
In this study, even though the dermatopathologists did not know the previous diagnoses for the samples, there was slightly better agreement for identifying NML. Although not statistically significant, this finding suggests that dermatopathologists correctly identified sections as not containing MM slightly more easily than they identified the cases in which MM was present.
In our opinion, this study is relevant to the current situation of a substantial number of pathologists, those in academic practice and those in community practice, who encounter occasional requests from colleague clinicians to evaluate margins of melanocytic lesions. The justification for such requests is that, although clinicians know that the quality of frozen sections is lower than that of permanent sections, immediate evaluation of margins is needed to provide optimal patient care. However, as discussed, several authors have started to recommend temporarily covering the surgical wound and routinely processing the specimen in paraffin to permit evaluation of permanent sections the following day. 29, 30 After the diagnosis is made, the clinician can decide whether additional tissue is necessary for further evaluation of the margins; if not, the wound then can be closed. Therefore, it seems that most cases may be treated in such a way, thus avoiding evaluation of frozen sections.
Our study further supports the opinion that the use of en face frozen sections should be discouraged in the evaluation of melanocytic lesions. In our opinion, the use of perpendicular sections or quick paraffin processing is a preferable option in most instances.
